Contrast agent derived determination of the total circulating blood volume using magnetic resonance.
Knowledge of the total circulating blood volume (TCBV) is essential for the treatment of a variety of medical conditions and blood disorders. To date, blood volume analysis is rarely carried out due to the disadvantages of available methods. Our aim was to develop a widely available, simple, fast, yet accurate method for the determination of the total circulating blood volume. Magnetic resonance (MR) is a well-established, non-invasive technique. In this article, we present a method that uses MR contrast agents for the determination of the blood volume. The dependence of MR relaxation times on the concentration of MR contrast agents allows the calculation of the volume the contrast agent has been diluted in. In phantom and in vivo experiments we could demonstrate that TCBV can be determined with high accuracy and precision. This work introduces a novel method for the determination of the total circulating blood volume using magnetic resonance contrast agents as tracers.